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A Study on the Dietary Factors Regulating Abdominal Circumference
That is a Key Factor Influencing Metabolic Syndrome
Visceral fat accumulation, upstream of insulin resistance, is the characteristic
condition of metabolic syndrome; this feature distinguishes metabolic syndrome
from obesity assessed using body mass index. In the present study, we aimed to
evaluate weight loss associated correlations between obesity indices and factors in
blood to identify the dietary factors that regulate the obesity indices. Dietary and
exercise guidance was provided for 3 months to 58 participants (22 male, 36 female;
mean age, 59.1 years) who attended a program at Tenshi Health and Nutrition Clinic
to prevent and／or improve metabolic syndrome. Measurement of body size and
blood pressure, blood collection and biochemical analysis, and a 3 day (consecutive)
dietary survey were performed before and after the participants received guidance.
After the program, the weights of the male and female participants had decreased
by 3.5％ and 3.3％, respectively, and the body fat percentage of the participants had
also decreased. The average abdominal circumference of the male participants was
reduced from 93.5 cm to 90.1 cm, and that of female participants reduced from 92.6 cm
to 89.7 cm. The average amount of energy consumed by the male participants reduced
from 34.5 to 29.9 kcal／kg･day-1 and that of the female participants was also reduced
from 32.9 to 28.9 kcal／kg･day-1. The amount of calories consumed at lunch, dinner,
and snack time decreased in the male group, while those consumed at dinner and
snack time decreased in the female group. Consumption of sugar was reduced while
that of fruit was increased in the male group: while consumption of grain and fat
was reduced in the female group. Changes in triglyceride concentration in blood and
the HOMA index scores correlated with the changing rate of abdominal circumference,
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but did not correlate with the weight changing rate. The reduction rate of abdominal
circumference was independent of weight, but was correlated with the reduction
in the amount of fat present in meals. This rate remained unchanged after energy
intake correction. These findings suggest that abdominal circumference, which is
believed to be a key factor of metabolic syndrome, is influenced by the total
amount of fat contained in meals, but is independent of caloric intake, this possibility
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BMI (kg／?) 25.6± 2.3 26.4±3.8


















































指導前 指導後 指導前 指導後
体重（kg） 72.5±11.0 70.0±9.4＊＊ 62.2±9.0 60.1±7.6＊＊＊
BMI (kg／㎡) 25.8± 2.3 24.9±2.2＊＊ 26.4±3.8 25.5±3.2＊＊＊
体脂肪率（％） 28.4± 6.9 25.2±6.5＊ 37.4±6.2 35.6±5.7＊＊＊
腹囲（cm） 93.5± 8.8 90.1±7.2＊＊＊ 92.6±8.7 89.7±7.1＊＊＊
平均値±標準偏差、対応のある t検定、＊p<0.05, ＊＊p<0.01, ＊＊＊p<0.001（vs. 指導前）
表３．血糖、血清脂質および血圧の変化
男性（n=22） 女性（n=36）
指導前 指導後 指導前 指導後
血糖（mg／dl） 95.7±13.0 94.2± 9.8 97.6±16.3 95.2±13.7
HbA1c (％) 5.4± 0.4 5.4± 0.5 5.5± 0.5 5.4± 0.5
インスリン(μU／ml) 6.4± 4.3 8.3± 6.7 8.9± 6.3 7.5± 4.2＊
HOMA指数 1.5± 1.0 1.9± 1.6 2.2± 1.6 1.8± 1.1＊
中性脂肪（mg／dl） 147.7±62.0 130.3±66.2 96.5±56.0 91.7±75.3
HDL(mg／dl) 56.4±13.8 55.0±14.8 65.4±13.5 62.7±12.8＊＊
収縮期血圧（mmHｇ） 135.0±17.2 130.7±14.2 135.1±19.6 129.3±14.7＊
拡張期血圧（mmHｇ） 84.3± 9.8 83.2± 8.0 80.8±10.8 78.7± 8.6






























































指導前 指導後 指導前 指導後
エネルギー（kcal／日） 2114 .±446. 1848 .±255. ＊ 1708.8±336.6 1505 .±329.2＊＊
エネルギー（体重当り）（kcal／kg） 34.5± 7.8 30.2± 4.9 32.9± 6.5 28.9± 5.8＊＊
たんぱく質（g／日） 86.3± 17.7 78.5± 12.4 71.0± 19.8 65.5± 14.7
たんぱく質(体重当り)（g／kg） 1.4± 0.3 1.3± 0.2 1.4± 0.4 1.3± 0.3
脂質（g／日） 58.0± 14.8 49.0± 10.9＊ 51.2± 16.4 42.7± 18.6＊＊
たんぱく質エネルギー比（％） 16.5± 2.2 17.0± 2.5 16.4± 1.9 17.4± 2.5
脂質エネルギー比（％） 26.3± 8.2 23.9± 4.5 26.6± 5.1 24.7± 6.2
炭水化物エネルギー比（％） 58.5± 4.2 59.0± 4.8 57.0± 5.7 57.7± 6.5
穀類エネルギー比（％） 38.5± 6.9 41.7± 8.2 40.3± 7.9 39.5± 9.3
動物性たんぱく質比（％） 52.9± 7.2 53.8± 10.2 48.4± 10.0 51.9± 8.1
平均値±標準偏差、対応のある t検定、＊p<0.05, ＊＊p<0.01,（vs. 指導前）
































































♯p<0.10, ＊＊p<0.01 vs. 指導前
＊＊
平均値±標準誤差




指導前 指導後 指導前 指導後
穀類 298.0±242.9 230.4± 62.6 205.3± 44.6 174.7± 38.2＊＊
いも類 38.1± 23.9 50.1± 36.2 36.7± 32.6 46.2± 32.4
砂糖類 14.6± 12.1 8.0± 36.2＊ 7.9± 5.2 8.1± 7.9
菓子類 33.0± 35.0 18.3± 26.6 38.4± 30.5 25.7± 38.6
油脂類 13.9± 8.4 11.8± 6.1 15.7± 9.7 11.2± 7.6＊＊
豆類 81.2± 48.8 65.7± 45.5 60.2± 42.1 66.1± 51.6
果実類 143.4±101.0 200.8± 98.2＊ 140.7± 89.0 113.1± 53.0
緑黄色野菜 143.5± 99.5 114.4± 51.5 147.6± 77.1 144.9± 72.4
その他の野菜 195.7± 89.3 226.7±123.1 163.5±101.7 185.4± 63.0
魚介類 104.6± 58.2 102.6± 61.7 85.8± 50.8 86.3± 30.8
肉類 72.9± 35.1 51.5± 33.2 44.6± 31.4 43.4± 28.0
卵類 38.4± 20.1 50.8± 24.3 34.6± 20.9 32.6± 19.5
乳類 200.3±125.0 200.6± 97.3 139.6±101.9 137.2± 78.1
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